Cytokine production by macrophages in association with phagocytosis of etoposide-treated P388 cells in vitro and in vivo.
Chemotherapy and radiotherapy are performed for cancer patients with the hope that dying cancer cells are safely scavenged by phagocytic cells such as macrophages. In this study, we examined cytokine production by macrophages during and after the phagocytosis of etoposide-treated P388 cells in vitro and in vivo. Etoposide caused apoptosis as early as 5 h after treatment, as assessed as to the exposure of phosphatidylserine, increase in membrane permeability and DNA ladder formation. Phagocytosis by phorbol myristate acetate (PMA)-treated THP-1 cells occurred marginally when P388 cells were treated with etoposide for 10 h, while it occurred significantly with P388 cells treated for 24 h, as evidenced by flow cytometry and confocal microscopy. PMA-treated THP-1 cells produced pro-inflammatory cytokines, such as interleukin (IL)-1alpha, IL-8 and macrophage migration inhibitory factor (MIF), but not anti-inflammatory cytokines among those tested at the mRNA level during and after the phagocytosis of apoptotic cells. IL-8 and MIF were also produced at the protein level, and the IL-8 production was dependent on cell-to-cell contact when the plasma membranes of apoptotic cells were intact enough not to leak one of the cytoplasmic enzymes, lactate dehydrogenase. In addition, etoposide-treated P388 cells induced neutrophil infiltration as well as MIP-2 production upon injection into the peritoneal cavity of either normal mice or mice with sterile peritonitis. When macrophages ingesting and/or binding apoptotic P388 cells were isolated from the mice with sterile peritonitis using a cell sorter, they were found to produce MIP-2 upon culture.